Context
This module is the second of nine modules designed to teach experimental immunology to basic scientists and clinician scientists conducting research in immunology and/or using immunological methods. Originally developed for second-year biomedical science MS and PhD students enrolled in a semester-long immunology graduate course, this material is also appropriate for basic science courses for medical and dental students and/or for review of immunology by residents and fellows.
In a graduate-level immunology course entitled "Principles of Immunology", each TBL module has a specific reading assignment, and is preceded by a block of 3-4 lectures. An exam is administered after each set of three TBL modules. Exams consist of a combination of recall (short answer and essay) and problem-solving questions. The Group Activity Exercise problems in this module were derived from past exam questions. Because of scheduling constraints for the graduate course for which this TBL material was developed, we implemented what might be described as a modified form of TBL (described in more detail below), as the activity had to be adapted to a 50-minute classroom session. A manuscript describing this application of TBL in biomedical science graduate education is in preparation, and describes improved student satisfaction and performance after implementation of TBL. The authors acknowledge that this is not the best way to implement TBL, and do not recommend it unless the faculty user has similar scheduling constraints. Regardless of this limitation in our implementation, this material should provide a useful resource that can be adapted to other immunology courses in a more standard TBL session.
Classes were divided into 4-6 teams with 5-7 students per team. Team diversity was maximized by distributing students into different teams based on academic major, gender, and ethnic background.
In our application of TBL, the Individual Readiness Assurance Test (IRAT) was closed book and consisted of only five (5) multiple choice questions answered on a bubble sheet (Scantron). This number of IRAT questions was sufficient to allow representation from the relevant preceding lectures and elicit student comments in course evaluations about how preparing for the TBL sessions helped them keep up with the material and come to class prepared, thus fulfilling the goals of the readiness assurance process. In our graduate-level immunology course entitled "Principles of Immunology", TBL constituted 25% of the students' final grades, with each of three exams counting 25% each. The relative weights of average scores for each TBL component were determined by the faculty in 2006 and 2007 (10% IRAT, 5% GRAT, and 10% GAE), and by student vote in 2008 (7% IRAT, 9% GRAT, and 9% GAE).
Readiness Assurance Test
A set of 15 multiple choice questions is provided. These questions have been used in sets of five questions (#1-5, #6-10, and #11-15) for the Individual Readiness Assurance Test and the Group Readiness Assurance Test. These questions are provided as a resource, and faculty users are encouraged to select any desired subsets of questions from this and/or other modules to tailor this exercise to their application.
Item analysis data based on student performance on Individual Readiness Assurance Tests is provided below for all questions. Please note that not all items adhere to current guidelines of the National Board of Medical Examiners for multiple choice questions. Faculty users should feel free to modify these questions as needed for their application.
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Item Analysis
The following item analysis based on IRAT performance is provided to help users determine the suitability of each item ( 
1.
Opsonization is the term used to describe the major activity of which one of the following complement fragments?
Correct Answer: (D) C3b binds to pathogen surfaces and promotes phagocytosis (opsonization). Incorrect Answers: (A) C2b is a precursor to kinin, which results in edema (C2a combines with C4b to form the C3 convertase). (B) C5a is a peptide mediator of inflammation. (C) C1q binds antigenantibody complexes and pathogen surfaces. 
5.
Suppose the following four peptides are eluted from a single MHC allele. Which of the following statements about these results is FALSE? 
Group Activity Exercises
Two group application exercises are provided, however only one problem set should be used if limited to a single 50-minute TBL session. Each exercise requires learners to understand and evaluate an experimental design, interpret data, predict experimental results, and/or design an experiment to test a hypothesis. Answers to these questions can not be found in the assigned textbook, and can only be answered by a team discussing, debating, and reaching a consensus on a single best answer. Each problem has multiple parts, including 2-3 multiple choice questions that may be answered on an IF-AT card for immediate feedback, plus 4 discussion questions.
Sample Instructions to Learners:
For numbered multiple-choice questions only, please use the IF-AT card for feedback, after your team has discussed the question and arrived at a group consensus. This activity is "open book", but you should attempt to answer the question first based on what you and your team members know. Simply looking up the answer is often not possible, and may waste time. Keep in mind that part of your grade depends on the success of your team.
Be sure to discuss the pros and cons of each answer, and be prepared to justify your team answers in the class discussion.
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How would you determine whether the rabbit had produced any antibodies against FALP? When would you make this determination? How would you determine if the rabbit had produced IgG antibodies, IgM antibodies, or both, against FALP?
2. Which of the following is the best description for the kind of anti-FALP antiserum you have isolated from the rabbit? (A) homologous, monoclonal (B) heterologous, monoclonal (C) homologous, polyclonal (D) heterologous, polyclonal.
Group Activity Exercise -Problem 1 (continued)
Discussion Questions
A. Would your anti-FALP antibodies be considered monoclonal if they had been produced in and isolated directly from a mouse instead of a rabbit? Briefly explain.
B. Does the binding of these anti-FALP antibodies to FALP involve covalent bonding between the antibody combining site(s) and FALP? Briefly explain why or why not.
C. How could you use your anti-FALP antibodies to discover the location of FALP in the alligator liver?
D. What experiment could you do in order to determine whether the rabbit anti-FALP antibody you have generated is able to fix complement? 
